Docosahexaenoic acid attenuates in endocannabinoid synthesis in RAW 264.7 macrophages activated with benzo(a)pyrene and lipopolysaccharide.
Endocannabinoids are synthetized as a results of demand from membrane phospholipids. The formation and actions of these lipid mediators depend to a great extent on the prevalence of precursor fatty acid (FA), and can be influenced by diet or supplementation. The purpose of this study was to evaluate the interactive effects of lipopolysaccharide (LPS) and benzo(a)pyrene (BaP) in RAW 264.7 cells supplemented with docosahexaenoic acid (DHA). After LPS and/or BaP treatment in macrophages pre-incubated with DHA, a significant decrease in the amount of fatty acid was observed. The highest content of monounsaturated fatty acids was detected in RAW 264.7 cells co-treated with LPS and BaP. Significant interactions between LPS and BaP co-treatment in terms of endocannabinoid levels were observed in RAW 264.7 cells after DHA supplementation. The highest amount of endocannabinoids was detected in macrophages supplemented with DHA and co-treated with BaP and LPS: arachidonoyl ethanolamine AEA (5.9μg/mL), docosahexaenoyl ethanolamide DHEA (10.6μg/mL) and nervonoyl ethanolamide NEA (16.5μg/mL). The highest expression of cyclooxygenase (COX-2) and cannabinoid receptor 2 (CB2) was noted in macrophages supplemented with DHA and activated with LPS and BaP. Our data suggested a novel, CB2 receptor-dependent, environmental stress reaction in macrophages co-treated with LPS and BaP after supplementation with DHA. Despite the synergistic LPS and BaP action DHA potentiates the anti-inflammatory response in RAW 264.7 cells.